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Aortic pseudoaneurysm from aortic penetration
with a bird’s nest vena cava filter
Joseph J. Campbell, MD, and David Calcagno, MD, Carlisle, Pa
This is a case report of a 29-year-old woman with an infected aortic pseudoaneurysm. Two years previously a bird’s nest
vena cava filter was placed after complex gastric surgery. Imaging studies and operative findings showed that the
pseudoaneurysm was caused by penetration of the aorta by a prong of the vena cava filter. (J Vasc Surg 2003;38:596-9.)
The bird’s nest vena cava filter has been used since
1984, with rare complications.1 We report a clinically sig-
nificant aortic pseudoaneurysm due to aortic penetration
by a prong of a bird’s nest filter. We believe this to be a
previously unreported complication of the device and the
first case report of an aortic pseudoaneurysm caused by any
vena cava filter device.
CASE REPORT
A 29-year-old woman was admitted to Carlisle Regional Med-
ical Center, Carlisle, Pa, on September 29, 2002, with a 3-week
history of abdominal pain, back pain, and fever. The pain was most
intense in the epigastric area, but also radiated down the right leg.
The history revealed that the patient had undergone gastric
bypass surgery for weight reduction in May 2000 in Mississippi.
During revision of this bypass and cholecystectomy in January
2001, pulmonary emboli and deep vein thrombosis developed,
and a bird’s nest vena cava filter was placed. The patient reported
weight loss, from 525 lb in May 2000 to 140 lb in September
2002. One week before the Carlisle admission left subclavian vein
thrombosis was diagnosed. Warfarin sodium (Coumadin) therapy
was started on an outpatient basis.
At admission the patient had shaking chills, a temperature of
102°F, blood pressure 120/60, and pulse 120. Examination was
remarkable for epigastric tenderness, but no peritoneal findings
were present. The previous incisions were well healed, and the
extremities were not swollen.
Laboratory studies showed a white blood cell count of 6.7 
109/L; hemoglobin, 10.7 mmol/L; hematocrit, 33.9; interna-
tional normalized ratio, 2.2. Serum albumin was 2.3 g/L. Blood
was drawn for culture, and later was reported positive for Staphy-
lococcus aureus. Previous medical records revealed no known hy-
percoagulable state.
A radiograph of the abdomen (Fig 1) demonstrated a bird’s
nest filter with an unusually wide span of the upper filter prongs.
Computed tomography (CT) scans of the abdomen (Figs 2
and 3) revealed an indistinct area in the retroperitoneum that
incorporated the aorta and vena cava below the renal vessels. One
prong of the filter was seen adjacent to the contrast material in the
aorta (Fig 3). A color duplex ultrasound scan (Fig 4) demonstrated
possible pseudoaneurysm of the aorta.
The patient was admitted to the intensive care unit, and
broad-spectrum antibiotic therapy was started. Oral anticoagulant
agents were stopped, and therapeutic doses of intravenous heparin
were started. Parenterally administered narcotic agents relieved the
pain. Fever, tachycardia, and chills resolved with administration of
antibiotics, and the patient remained hemodynamically stable.
On October 4, 2002, aortography was performed. Aorto-
grams revealed an aortic pseudoaneurysm (Figs 5 and 6). Axillob-
ifemoral bypass surgery was performed that afternoon.
On October 5, 2002, the aortic pseudoaneurysm was man-
aged with ligation of the aorta below the renal arteries and ligation
of the proximal common iliac vessels. The native aorta was opened,
and an intimal defect was present, with a prong of the inferior vena
cava filter at the site of the defect. The intimal defect opened into
the pseudoaneurysm, which surrounded the filter prong. The
prong was excised, and the clot in the pseudoaneurysm was evac-
uated and cultured. S aureus grew from the clot in the pseudoan-
eurysm. The native aortic wall near the intimal defect was debrided.
The patient had an uneventful recovery and was discharged on
October 14, 2002, with therapeutic doses of warfarin sodium. A
Hickman catheter was placed before discharge to facilitate admin-
istration of antibiotics at home.
DISCUSSION
Occasional reports of erosion of a prong of a Greenfield
filter into the aorta have been published. Kurgan et al2
reported an enlarging abdominal aortic aneurysm in a
68-year-old woman that was penetrated by a prong of the
Greenfield filter. They noted no periaortic hematoma or
fistula at surgery, and suggested that this penetration may
have accelerated growth of the aneurysm.
Jorger et al3 reported an aortocaval fistula in a 39-year-
old woman that occurred 4 years after implantation of a
Greenfield filter. This patient had chronic right-sided heart
failure. Treatment included surgical closure of the arterio-
venous fistula and removal of the filter.
Chintalapudi et al4 reported penetration by a Green-
field filter that caused aortic mural thrombus, resulting in
right femoral artery embolic occlusion. Aortic penetration
by Greenfield filters and nitinol filters, with no apparent
clinical consequences, have also been described.5,6,18
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Symptomatic aortic penetration with the bird’s nest
filter has not been reported. This is surprising because of
the frequency with which vena cava penetration occurs.
Wojtowycz et al7 performed CT follow-up in patients with
bird’s nest filters and found at least one strut to have
penetrated the caval wall by more than 5 mm in 83% of
patients. Three of 98 struts identified projected more than
10 mm. They identified 8 patients of 57 (14%) in whom a
strut abutted the aorta; however, no definite aortic pene-
tration or any symptoms were associated with these find-
ings. Starok et al8 reported similar observations. Other
authors9 have noted asymptomatic caval perforations with
this device.
A case in which a strut of a bird’s nest filter eroded into
the duodenum and caused massive gastrointestinal bleed-
ing was reported by Al Zahrani.10
It is estimated that as many as 40,000 inferior vena cava
filters, of all types, are inserted annually in the United States
alone. It is remarkable that symptomatic aortic penetration
is so rare, considering that rates of caval penetration of up to
70% are found for some of the most popular devices.11
While the comparative benefits and complications of vari-
ous vena cava filters have been reported,12,13 the studies did
not list aortic penetration among the complications noted
for the various filters studied.
While most bariatric surgeons believe that obese pa-
tients are at high risk for thromboembolism, the preferred
methods of prophylaxis are low-dose heparin and pneu-
matic compression stockings.14 Vena cava filters are rarely
used for prophylaxis, and screening for hypercoagulable
conditions is not routine. Several studies documented a low
incidence of venous thromboembolism after bariatric sur-
gery and suggest that obesity as a risk factor for thrombo-
embolism has been overestimated.15,16 Erickson et al17
reported a 2.4% incidence of thromboembolism in 328
patients undergoing bariatric surgery over 16 years.
Fig 1. Plain film of abdomen shows bird’s nest filter. Note unusu-
ally wide span of upper filter prongs.
Fig 2. CT scan shows retroperitoneal inflammatory process incor-
porating both infrarenal abdominal aorta and vena cava.
Fig 3. CT scan shows metallic strut of cava filter adjacent to
contrast column in aorta.
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The initial symptoms in our patient suggested septic
phlebitis of the vena cava, as manifested by positive blood
cultures, back pain, and inflammation noted on CT scans.
It is possible that an infected clot trapped in the filter seeded
the pseudoaneurysm, but the pseudoaneurysm could have
been seeded by any transient bacteremia.
The operative approach chosen keeps the arterial con-
duit away from the septic focus. Alternative strategies in-
clude preservation of the aorta with primary repair of the
defect and possibly aortic replacement with an antibiotic-
impregnated graft. We were concerned that the septic
process adjacent to the aorta would degrade the aortic
tissue and prevent a secure closure. This was the case at
exploration. Primary repair after debridement would have
resulted in substantial narrowing of the aorta. Antibiotic-
impregnated grafts were not available.
There was considerable inflammation around the cava
and aorta, and we had substantial bleeding dissecting these
structures. While it is possible the filter harbored septic
thrombus, trying to remove the entire filter may have
caused uncontrollable hemorrhage. Postoperatively we ad-
ministered treatment for an endovascular infection, ie,
long-term intravenous antibiotics and anticoagulation.
The bird’s nest filter is particularly useful in patients
with a large vena cava, even as large as 40 mm in diameter.
Technical difficulty is encountered with this filter in short
cavae, ie, with less than 7 cm between the renal and iliac
veins. Because the filter in this case was placed at another
institution, we do not know how the patient’s anatomy at
the time of filter insertion or what technical problems may
have influenced development of the aortic penetration and
resultant pseudoaneurysm. The dramatic weight loss the
patient sustained and obesity are unique features of this
case, but it is uncertain that they had a role in the pseudo-
aneurysm development. We found no published data to
suggest that morbid obesity makes caval or aortic penetra-
tion more likely with inferior vena cava filters.
Aortic pseudoaneurysm due to aortic penetration by a
vena cava filter is rare, but should be considered in the
differential diagnosis when patients with vena cava filters
have undiagnosed back pain or abdominal pain. Patients
with known aortic penetration by a vena cava filter device
but without symptoms do not require operative treatment,
but they should be followed up with periodic clinical and
imaging examinations. Ferris et al18 recommend such fol-
low-up of all permanently implanted cava devices because
of the high prevalence of various complications in their
study.
Considering the dramatic increase in bariatric sur-
gery, it is important to define the proper role and poten-
tial complications of vena cava filter use in the morbidly
obese. Further basic science and clinical studies are
needed. Removable vena cava filters may be of use in
young patients who have a temporary need to stop
anticoagulant therapy.
Fig 4. Longitudinal aortic color duplex scan suggests aneurysmal dilatation with flow in sac.
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Fig 5. Aortogram shows filter strut in pseudoaneurysm sac. Fig 6. Aortogram shows pseudoaneurysm of infrarenal aorta over-
lying strut of bird’s nest filter.
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